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Introduction 
Sleep-related and fatigue-related driving is 
an important contributory factor in fatal and 
serious injury crashes 
 
Accounts for approx 19% 
 
Similar in magnitude to  
drink driving 
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Fatigue vs Sleepiness 
Terms often used interchangeably 
 
Sleepiness – inclination for sleep 
 
Fatigue – disinclination to continue task at 
hand 
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Sleepiness and the Driving Task 
Driving is a complex task requiring a number 
of psychological processes 
•  Learning 
•  Memory 
•  Perception 
•  Motor Control 
•  Attention 
•  Decision Making 
•  Executive Functioning 
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Driver Fatigue: Causes, 
Consequences and Interactions 
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Related 
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Task Related 
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 Sleep deprivation 
 Extended wakefulness 
 Time of day  
(circadian rhythm effects) 
 Driving Task 
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Can Worsen 
Driver Fatigue: Causes, 
Consequences and Interactions 
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How Well Can Drivers Detect When 
They Are Fatigued or Sleepy? 
The ability, or inability, of a driver to detect 
increasing sleepiness is a factor in sleep-
related crashes 
A number of technological solutions 
designed to detect sleepiness have been 
developed, but self-awareness of increasing 
sleepiness remains a critical component in 
on-road strategies for mitigating this risk  
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Why Do Drivers Continue to Drives 
When Sleepy? 
Most incidents of falling asleep while driving 
are preceded by subjective symptoms of 
sleepiness 
 
However, more work is needed to understand 
the reasons why drivers continue to drive 
when sleepy and if they consider driving when 
sleepy to be a risky behaviour.  
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Current Study 
Armstrong et al (2010) – surveyed 1,000 
Australian drivers and asked them to asked 
them their perceived risk of driving when 
sleepy as well as describe the major reason 
why they continued to drive when sleepy 
(responses received by 305 participants) 
 
77% reported that they had driven while 
feeling sleepy at some time in the past 
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Example Scenario 
(BAC in excess of 0.10) 
Bob is leaving for an extended overseas 
holiday and his friends decide to hold a 
‘farewell party’ in his honour. Being the centre 
of attention, Bob is having a great time and not 
bothering to count how many drinks he has 
consumed. It turns out that Bob manages to 
drink 12 standard scotch and cokes in four 
hours. Bob is quite drunk as he attempts to 
drive himself home. 
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Example Scenario 
(Fatigue high, long distance, 4pm ) 
Bruno has had a busy week and has been 
getting to bed late for the past few nights. He 
gets to bed at 3am on Tuesday and gets up at 
6am to drive to a town one hour away for a 
series of appointments and then drives home 
again at 4pm after a full day’s work. 
CRICOS No. 00213J 
Perceived Risk Rating  
 1 (low) to 10 (extremely high) 
BAC Scenario Mean Risk Rating Fatigue Scenario Mean Risk Rating 
BAC = 0.00 2.41 (SD = 1.59) Mod, avg dist, 
4pm 
7.86 (SD = 1.85) 
BAC ≤ 0.05 3.71 (SD = 1.78) Mod, long dist, 
3pm 
6.36 (SD = 2.22) 
BAC ≥ 0.05 BUT 
 ≤ 0.10 
7.72 (SD = 1.91) Mod/high, long 
dist, 11pm 
8.01 (SD = 1.53) 
BAC ≥ 0.10 9.87 (SD = .39) High, short dist, 
6pm 
6.49 (SD = 2.17) 
High, long dist, 
4pm 
8.36 (SD = 1.56) 
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Risk of Road Crash 
(BAC vs Fatigue) 
• What is the risk of driving after having 1 or 
2 drinks (i.e. BAC under 0.05)?  
• What is the risk of driving after having 4 or 
5 drinks ( i.e. BAC over .05)? 
• What is the risk of driving when feeling 
sleepy? 
• What is the risk of driving at 4 o’clock in the 
morning? 
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Perceived Risk Rating  
 1 (low) to 10 (extremely high) 
BAC Scenario Mean Risk Rating Fatigue Scenario Mean Risk Rating 
BAC ≤ 0.05 3.71 (SD = 1.77) Sleepy 8.27 (SD = 1.66) 
BAC ≥ 0.05 7.72 (SD = 1.91) 4am 5.80 (SD = 2.59) 
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What are drivers perceptions and 
behaviours regarding fatigue 
countermeasures? 
There is a difference between what people believe 
to be effective and what they actually do… 
 
Armstrong et al. (2010) investigated 18 fatigue risk 
management strategies 
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Countermeasure Mean Effectiveness Rating 
(1 low to 10 high) 
Mean Reported Use (1 
never to 10 often) 
Mean Reported Intention 
to use (1  to 10) 
Repeated measures 
ANOVA F (2) p < .001 
Stop and sleep 
somewhere and continue 
next day 
9.47* 5.78* 7.78* 139.35 
Swap drivers 9.16* 6.82* 8.24* 74.07 
Stop and have a quick nap 8.18* 4.04* 5.81* 181.88 
Stop to eat and drink 7.84 6.73* 7.66 39.98 
Stop and get out of car to 
stretch 
7.5 5.3* 7.5 89.14 
Have a caffeinated drink 5.74* 4.16* 4.69* 23.04 
Wind down window 5.12 4.68 5.03 N.S 
Turn on fan or AC 4.73 4.53 4.81 N.S 
Splash water on face 4.62* 3.32* 3.82* 44.14 
Drink Water 4.56 4.56 5.04 N.S 
Put on loud music 4.3 3.90 4.16 N.S 
Drink an energy drink 3.79* 2.53 2.82 38.96 
Eat sweets or mints 3.75 3.28* 3.81 12.34 
Drive slower 3.29 2.75* 3.13 10.79 
Take a caffeine medication 3.25* 1.29 1.46 89.89 
Take an alertness 
medication 
3.09* 1.78 1.28 85.45 
Drive faster 1.73 1.57 1.53 N.S 
Increase the heat 1.34 1.20 1.18 N.S 
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Countermeasure Non-
workers 
Shift 
workers 
Daytime 
workers 
Stop and sleep somewhere 7.65a 4.30a b 5.81b 
Stop and have a quick nap 5.48a 3.84 3.86a 
Stop to eat and drink 8.17a 5.95a b 6.66b 
Stop and get out of the car 6.76a 4.46a 5.32 
Put on loud music 2.08a 4.58a b 4.46b 
Drink an energy drink 2.23 3.55 2.47 
Take a caffeine pill 1.19a 1.88a b 1.09b 
Why Do Drivers Continue when 
Sleepy? 
3 main reasons continue to drive when sleepy 
• Wanted to get to their destination (40%) 
• Being close to home (23%) 
• Time factors (20%) 
 
Less frequently cited reasons included 
• Needing to get home after shift work 
• Being the only available driver 
• Being in an emergency situation 
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Why Do Drivers Continue to Drives 
When Sleepy? 
These findings are of concern, as fatigue-
related crashes commonly occur close to the 
destination 
Drivers may also be less inclined to engage 
in fatigue countermeasures if they are 
focusing on arriving at their destination as 
soon as possible and if their destination is 
close 
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What are drivers perceptions and 
behaviours regarding fatigue 
countermeasures? 
Countermeasures such as ingestion of caffeine and 
short naps have demonstrated some effectiveness 
in reducing fatigue crashes, whereas cold air to the 
face and listening to the radio have not  
 
Important to understand if drivers perceptions of the 
effectiveness of a range of countermeasures match 
empirical findings 
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Where To From Here? 
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We would argue that there is a need to motivate 
drivers to use the fatigue countermeasures that they 
know are effective, such as stopping the car for a 
quick nap 
 
To encourage drivers to adopt effective 
countermeasures, it is important to recognise the 
reasons why they drive when sleepy and attempt to 
offer suggestions that may be appropriate 
to their lifestyle 
 
 
 
Where To From Here? 
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For example shift workers are unlikely to stop the car 
for a quick nap on their way home; however, they 
may consider caffeine consumption to be a viable risk 
management strategy.  
 
To assist drivers in selecting effective and viable 
countermeasures, future research is needed to 
determine the effectiveness of a range of fatigue 
countermeasures by examining their efficacy 
individually. 
 
 
 
  
Questions? 
ka.armstrong@qut.edu.au 
Mark your Diaries! 
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